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MBTHODS OF 'PT^^fiy jNG VASCULAR DISEASE WITH TNF 
ANTAGONISTS 

Platelets and fibrinogen play integral roles in 
5 the formation of blood clots (thrombi). Platelets 
first adhere to macromolecules in the subendothelial 
regions of an injured blood vessel; they then aggregate 
to form the nidus of a thrombus. Platelet aggregation 
is mediated by fibrinogen binding to the activated 
platelet membrane glycoprotein Ilb/IIIa (GP Ilb/IIIa) 
receptor. The platelets stimulate local activation of 
plasma coagulation factors, which leads to the 
conversion of fibrinogen bound to GP Ila/IIlb receptor 
to fibrin monomers which polymerize to form the matrix 
15 (fibrin clot) of a thrombus. 

Epidemiological studies have shown that elevated 
levels of plasma fibrinogen are associated with acute 
myocardial infarction, ischemic heart disease, coronary 
mortality, stroke in men, deep vein thrombosis and 
thrombophlebitis (Meade et ai., Eur. Heart J. 16 Suppl 
A:31-35 (1995); Meade et aJ., Br. Med. Bull. JJ:283-288 
(1977); Meade et al . , Lancet ii: 533-537 (1986); 
Wilhelmsen et al., N. Engl. J. Med. JiI:501-505 (1984); 
Kannel et al., JAMA 258:1183-1186 (1987); Stone and 
Thorp, J-. R. Coll. Gen. Pract. .35:565-569 (1985); 
Balleisen et al.. Lancet ii: 461 (1987); Lee et a J . , j. 
Clin. Epidemiol. 43:913-919 (1990); Moller and 
Kristensen, Arterioscler. Thromb. 11:344-350 ( 1991); 
Broadhurst et al.. Atherosclerosis 85:169-173 (1990); 
Handa et al.. Atherosclerosis 77:209-213 (1989)). 

Increased levels of platelet GP Ila/IIIb receptors 
are also associated with acute myocardial infarction 
(Brown et al., Eur. J. Clin. Invest. 24 Suppl. 1:9-15 
(1994); Giles et a J . , Eur. J. Clin. Invest. 24:69-72 
35 (1994)). 

Platel ts play an important role in the 
development of the atherosclerotic lesions that 
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typically und rlie c ronary artery disease, aortic 
aneurysm, arterial disease of the lower extremities and 
cerebrovascular disease . 

Thus, elevated circulating fibrinogen and/or 
5 platelet levels are independent risk factors that are 
at least as significant as cholesterol or hypertension 
for vascular diseases, such as coronary heart disease 
and cerebrovascular disease. 

^° SurimarY "f the Tnv«.n^ <»^ 

The present invention is based on the surprising 
discovery that inhibition of the biological activity of 
tumor necrosis factor a (TNFa) reduces fibrinogen and 
platelet levels in individuals with active rheumatoid 
15 arthritis. As a result of Applicants' discovery, a 
method is provided herein to treat and/or prevent a 
cardiovascular and/or a cerebrovascular disorder in an 
individual comprising administering a therapeutically 
effective amount of a tumour necrosis factor (TNF) 
20 antagonist to the individual. 

In a second embodiment, the invention relates to a 
method for treating and/or preventing a thrombotic 
disorder in an individual comprising administering a 
therapeutically effective amount of a TNF antagonist to 
25 the individual. 

In another embodiment, the present invention 
relates to a method of decreasing plasma fibrinogen in 
an individual con^rising administering a 
therapeutically effective amount of a TNF antagonist to 
30 the individual. 

The present invention further relates to a method 
of decreasing platelet levels and/or platelet 
aggregation in an individual comprising administering a 
therapeutically effective amount of a TNF antagonist to 
35 the individual. 

TNF antagonists us ful in the methods of the 
present invention include anti-TNF antibodies and 
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receptor nolecules which bind ap cifically to TNF, 
compounda which prevent and/or inhibit TNF syntheaia or 
TNP releaae, auch aa thalidomide, phoaphodieateraae 
inhibitora (e.g., pentoxifylline and rolipram), 
5 tenidap, A2b adenoaine receptor agoniata and A2b 
adenoaine receptor enhancera and compounda which 
prevent and/or inhibit TNF receptor aignalling. 

Brief DaBoi-i ption of t-h e DrawinoB 

Pigurea lA-lB are graphic repreaentationa of 
reaults showing the effect of TNFa on circulating 
interleukin-6 (IL-6). Figure lA ahowa a detailed 
time/responae profile on day 0 and 1, with the mean 
aampling timea indicated. Figure IB ahowa changea in 
circulating lL-6 in the aame three patient groups over 
the longer term. 

Figure 2 ia a graphic repreaentation of reaults 
ahowing the effect of TNFo blockade on circulating 
serum amyloid A (SAA). 

Figure 3 ia a graphic repreaentation of results 
ahowing the rate of change in circulation IL-6 and 
acute phaae proteins. 

Figures 4A-4B are scatter graph repreaentationa 
showing the relationship between circulating IL-6 and C 
25 reactive protein (CRP). Figure 4A ahowa the 

relationship between circulating IL-6 and CRP in all 73 
patients pre-treatment (Spearman's rank correlation 
coefficient {p-0.55, p<0.002). Figure 4B ahowa the 
relationahip between the reduction in circulating IL-6 
by day 3 and the reduction in CRP over the aame period 
in all 73 patienta (/>-0.S9, p<0.002). 
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Detailed DeHcrip^ ion of ♦•he Invention 

Many patienta with rheumatoid arthritia (RA) 
ultimately die from cardiovaacular and cerebrovascular 
diseases. Although other factors undoubtedly also 
contribute to the excess cardiovaacular and 
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cerebrovascular mortality s en in RA (W Ife et al.. 
Arthritis Rheum. J7:481-494 (1994)), peraietently 
elevated plasma fibrinogen and/or platelet levels are 
major contributors to these diseases. 
5 Platelets and fibrinogen play integral roles in 

the formation of blood clots (thrombi). Typically, the 
formation of a blood clot begins with the adhesion of 
platelets to macromolecules in the subendothelial 
regions of the injured blood vessel. The adhesion of 
platelets is mediated by platelet surface receptors 
which bind to extracelluar matrix proteins in the 
exposed subendothelium, such as von Willebrand factor, 
collagen, fibronectin, vitronectin and laminin. 
Platelet adhesion results in a monolayer of platelets. 
Platelet activation subsequently occurs in response to 
agonists such as epinephrine, adenosine diphosphate 
(ADP), collagen and thrombin. Activation leads to the 
exposure of GP llb/IIIa receptors on the platelet 
surface. GP Ilb/IIIa receptors on activated platelets 
are then available to bind adhesive proteins, typically 
fibrinogen. Subsequently, platelets aggregate to form 
the primary hemostatic plug. 

Platelet aggregation is mediated, at least in 
part, by the cross-linking by fibrinogen of GP Ilb/Ilia 
25 receptors on adjacent platelet membranes. Fibrinogen 
bound to the GP Ilb/IIIa receptors is cleaved by 
thrombin into fibrin monomers which then polymerize to 
form the matrix of the blood clot. Formation of the 
fibrin meshwork (fibrin clot) results in reinforcement 
and stabilization of the platelet plug at the site of 
vascular disruption. 

Under normal circumstances, blood clots serve to 
prevent the escape of blood cells from the vascular 
system, a desirable effect upon incurring a blood 
35 vessel wound. However, during certain disease states, 
clots can restrict or totally occlud blood flow 
resulting in cellular necrosis. 
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The work described herein cl arly shows the 
surprising result that TNPa blocJcade in the short tenn 
leads to nonnalisation of fibrinogen levels in many 
patients and suggests that fibrinogen levels can be 
controlled through effective long tern TNF blockade. 
The surprising result that TNPa blockade in the short 
term leads to nonnalisation of platelet levels was 
described in D.S. Application No. 08/324,799 (filed 

344:1105-1110 (1994), which references are entirely 
incorporated herein by reference. 

Reducing plasma fibrinogen and platelet levels 
reduces the risk of developing many cardiovascular, 
cerebrovascular and thrombotic disorders. Thus, the 
development or progression of these disorders can be 
prevented or decreased with long term blockade of TNF 
Cardiovascular, cerebrovascular and thrombotic 

20 Of ™p!" '"^^^'^ ^'^"^ blockade 

The present invention is directed to a method for 
treating and/or preventing a cardiovascular and/or a 
cerebrovascular disorder in an individual. The method 
comprises administering a therapeutically effective 
amount of a TNF antagonist to the individual. As used 
herein, a -cardiovascular disorder- includes acute 
mycocardial infarction, and cardial thrombotic 
disorders, such as deep vein thrombosis and 
thrombophlebitis. As used herein, a "cerebrovascular 
disorder- includes vascular disorders related to the 
Oram, such as stroke. 

Of treating and/or preventing a thrombotic disorder in 
an individual comprising administering a 
therapeutically effective amount of a TNF antagonist to 
the individual. As used herein, a "thrombotic 
disorder- is a condition where thrombosis 
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pathog nic component. For example, a -thrombotic 
dls rder" includes thromboembolic disorders (e.g., 
pulmonary thromboembolism), ischemic events (e.g.,' 
transient ischemic attack), stroke, acute mycocardial 
5 infarction, deep vein thrombosis and thrombophlebitis. 

The present invention further relates to a method 
of decreasing plasma fibrinogen in an individual 
comprising administering a therapeutically effective 
amount of a TNF antagonist to the individual. The TNF 
10 antagonist binds with high affinity to TNFa in the 
individual, resulting in a reduction in plasma 
fibrinogen in the individual. For example, as shown in 
the Example, administration of the antibody chimeric A2 
{cA2) to 49 patients resulted in a significant 
reduction in plasma fibrinogen in many of the patients. 

The present invention can be used to treat and/or 
prevent thrombosis. For example, the present invention 
can be used to prevent thrombosis in pulmonary 
embolism, ischemic events (e.g., transient ischemic 
attack), deep vein thrombosis, coronary bypass surgery, 
surgery to insert a prosthetic valve or vessel (e.g., 
in autologous, non-autologous or synthetic vessel 
graft) or deployment of a vascular (coronary or 
peripheral) stent. The invention can also be used to 
treat and/or prevent occlusion, reocclusion, stenosis 
and/ or restenosis of blood vessels. For example, the 
invention can be used to treat and/or prevent 
reocurrence of cardiovascular, cerebrovascular and/or 
thrombotic disorders. 

TNPa, a pleiotropic cytokine released by activated 
T cells and macrophages, is expressed as a mature 17 
kOa protein that is active as a trimer (Smith, R.A. and 
Baglioni, C., j. Biol. Chem. 262: 6951-6954 (1987)). 
Trimeric cytokines such as TNFa and the closely related 
protein lymphotoxin (TNF/J), exert their biological 
activity by aggr gating their cell surface receptors. 
The TNF trimer binds the receptors on the cell surface 
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causing 1 calized croaalinking of TNF receptors into 
clusters necessary for signal transduction. As used 
herein, a "tumour necrosis factor antagonist - 
decreases, blocks, inhibits, abrogates or interferes 
' wxth TNF activity in vivo. For example, a suitable Tl,F 
antagonist can bind TNF and includes anti-TNF 
antibodies and receptor molecules which bind 
apecifically to TNP. A suitable T»F antagonist can 
also prevent or inhibit TNF synthesis and/or TNF 
release and includes compounds such as thalidomide 
tenxdap, and phosphodiesterase inhibitors, such as,' but 
not Ixmited to, pentoxifylline and rolipram, a 
suitable TNF antagonist that can prevent or inhibit TNF 
synthesis and/or TNF release also includes A2b 
adenosine receptor enhancers and A2b adenosine receptor 
agonists (e.g., S'-(N-eyclopropyl)- 
carboxamidoadenosine, 5 '-N-ethylcarboxamidoadenosine 
cyclohexyladenosine and R-N'-phenyl-2-propyladenosine', . 
see, for example, Jacobson (GB 2 289 218 A) the 
teachings of which are entirely incorporated herein by 
reference. A suitable TNF antagonist can also prevent 
and/or inhibit TNF receptor signalling. 

Anti-THF Antibodies 

Anti-TNF antibodies useful in the methods of the 
present invention include monoclonal, chimeric 
humanized, resurfaced and recombinant antibodies and 
fragments thereof which are characterized by high 
affinity binding to TNF and low toxicity (including 
human anti-murine antibody (HAMA) and/or human anti- 

IntT.'' particular, an 

antibody where the individual components, such as the 
variable region, constant region and framework 
individually and/or collectively possess low ' 
i«m.unogenicity is useful in the present invention. The 
antibodies which can be used in the invention are 
Characterized by their ability to treat patients for 
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extended periods with g od to excellent alleviation of 
symptoms and low toxicity. Low iinmunogenicity and/or 
high affinity, as well as other undefined properties 
nay contribute to the therapeutic results achieved ' 

An exaiDple of a high affinity monoclonal antibody 
useful in the methods of the present invention is 
"urine monoclonal antibody (mAb) a2 and antibodies 
which will competitively inhibit in vivo the binding to 
human TNFa of anti-TNFa murine mAb A2 or an antibody 
10 having substantially the same specific binding 
characteristics, as well as fragments and regions 
thereof. Murine monoclonal antibody A2 and chimeric 
derivatives thereof are described in U.S. Application 
No. 08/192,093 (filed February 4, 1994), U.S. 
Application No. 08/192,102 (filed February 4, 1994), 
U.S. Application No. 08/192,861 (filed February 4, 
1994), U.S. Application No. 08/324,799 (filed October 
18, 1994), and Le, J. et al., International Publication 
No. wo 92/16553 (published October 1, 1992), which 
references are entirely incorporated herein by 
reference, a second example of a high affinity 
monoclonal antibody useful in the methods of the 
present invention is murine mAb 195 and antibodies 
which will competitively inhibit in vivo the binding to 
human mEa of anti-TOFa murine 195 or an antibody 
having substantially the same specific binding 
characteristics, as well as fragments and regions 
thereof, other high affinity monoclonal antibodies 
useful in the methods of the present invention include 
murine „Ab 114 and murine mAb 199 and antibodies which 
wxll competitively inhibit in vivo the binding to human 
TNFa of anti-TNFa murine mAb 114 or mAb 199 or an 
antibody having substantially the same specific binding 
characteristics of mAb 114 or mAb 199, as well as 
fragments and regions thereof. Murine monoclonal 
antib dies 114, 195 and 199 and the method for 
producing them are described by Moller, A. et al 
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ICytokln 2(3,. .162-169 (1990,,, the teachings of which 
are entirely incorporated herein by reference. 
Preferred methods for determning «Ab specificity and 
affinity by competitive inhibition can be found in 
Harlow, et ai., Antibodies: A Laboratory Manual, Cold 
spring Harbor Laboratory Press, Cold Spring Harbor, New 
Vor^ (1988,; Colligan et ai., eds., Current .rotoc;is 

Immunology, Greene Publishing Assoc . and Wiley 
interscience, New York (1992, 1993,; Kozbor et ai. 
10 Iimunol, Today 4:72-79 (1983); Ausubel et ai. eds' 
Current Protocols in Molecular Biology, Wiley' 
Interscience, New York (1987, 1992, 1993,; and Mu Her, 
^etA. E„.y„,ol, 52:589-601 (1983,, which references are 
entirely incorporated herein by reference. 

Additional examples of monoclonal anti-TNP 
antibodies that can be used in the present invention 
are described in the art (see, e.g., Rathjen et ai., 
international Publication No. WO 91/02078 (published 
February 21, 1991,; Rubin et ai., epO Patent 
Publication 0218868 (published April 22, 1987,; Yone et 
ai., EPO Patent Publication 0288088 (October 26, 1988,. 

nT.l: "7:847-85^ 
FeLl ' T"^"' *>'^'^'^°"- <^'305-311 (1987,; 

ai., ^ybradoma 5:489-507 (1987,; Hirai, et ai . j 
linmunoi. ^eti,. 55:57-62 (1987,; Holler, et ai. 
cytokine 2:162-169 (1990,, which references are 
entirely incorporated herein by reference,. 

Character"! ""'"'"^'"^ ^« i^noglobulin molecules 
characterized by two or more segments or portions 

variable region of the chimeric antibody is derived 
from a non mammalian antibody, such as a murine 

and the immunoglobulin constant region is derived 
from a human immunoglobulin molecule. Preferably a 
variable region with low immunogenicity is selected and 
combined with a human constant region which also ha. 
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low inmnwogenicity, the c nOjinati n also pr ferably 
having low iinmunogenicity. -Low- lamunogenioity is 
defined herein as raising significant HACA or HAMA 
"'Ponses in less than about 75%, or preferably leas 

low titres in the patient treated (leas than about 300 
preferably less than about 100 measured with a double ' 
antigen enzyme immunoassay) (Elliott et ai., Lancet 

^^^'^ 1125-1127 (1994,, incorporated herein bi 
10 reference). 

As used herein, the term "chimeric antibody" 
includes monovalent, divalent or polyvalent 
xmmunoglobulins. a monovalent chimeric antibody is a 
dimer (HL)) formed by a chimeric H chain associated 
through disulphide bridges with a chimeric L chain, a 

By two HL dimers associated through at least one 
disulphide bridge. A polyvalent chimeric antibody can 
also be produced, for example, by employing a CH region 

aggregates (e.g., from an IgM H chain, or u 
chain) . 

Antibodies comprise individual heavy (H) and/or 
light (L) immunoglobulin chains, A chimeric H chain 
comprises an antigen binding region derived from the H 
Chain of a non-human antibody specific for TNF, which 
xs linked to at least a portion of a human H chain C 
region (CH) , such as CHI or CH2. A chimeric L chain 
comprises an antigen binding region derived from the L 
Chain of a non-human antibody specific for TNF, li„,ed 
at least a portion of a human L chain C region (CL) . 
Chimeric antibodies and methods for their 
production have been described in the art (Morrison et 
ai., Proc. Natl, Acad. Sci. USA «J:6851.6855 (1984)- 
Boulianne et ai., ^.ature 512:643-646 (1984); Neuber;er 
ai., Nature 314:268-270 (1985); Taniguchi et aJ 

19. 1985); Morrxson et ai . , European Patent Application 
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as 



173494 (published March 5, 1986); Neuberg r et al., PCT 
Application WO 86/01533, (published March 13, 1986). 
Kudo et al., European Patent Application 184187 
(published June 11, 1986,; Morrison et ai., European 
Patent Application 173494 (published March 5, 1986)- 
Sahagan et ai., j. Immunol. J J7: 1066-1074 (1986)- ' 
Robinson et ai.. International Publication No, 
PCT/US86/02269 (published 7 May 1987); Liu et ai 

10 rr^'"* ''''' "'3^39-3443 (1987,; Sun et 

ai., proe. Natl. Acad. Sci. USA 54:214-218 (1987,. 
Better et ai., Science 240,1041-1043 (1988,; and Harlow 
and Lane, Antibodies: A Laboratory Manual, Cold Spring 
Harbor Laboratory, New York, 1988,. These references 
are entirely incorporated herein by reference. 

The anti-TNF chiaeric antibody can coaprise, for 
example, two light chains and two heavy chains, each of 
the chaxns comprising at least part of a human constant 

nonT °^ - ^^''^'^ «^"n of 

al-HT"u^^^" apecificity to human TNP, said 

antibody binding with high affinity to an inhibiting 
and/or neutralizing epitope of human TNF, such as the 
antibody CA2. The antibody also includes a fragment or 
a derivative of such an antibody, such as one or more 
portions of the antibody chain, such as the heavy chain 
constant or variable regions, or the light chain 
constant or variable regions. 

Humanizing and resurfacing the antibody can 
further reduce the immunogenicity of the antibody 

239,400 fll,, padlan et ai. (BP 519,596 Al, and 
Pedersen et ai. (EP 592,106 Al,. These references are 
incorporated herein by reference. 

nr« antibodies useful in the methods of the 

present invention are high affinity human-murine 

tnereof, that have potent inhibiting and/or 
neutralizing activity in vivo against human TNPa. such 
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antibodies and chWic antibodies can include thos 
g^erated by i^unization using purified recoabinant 
TNPa or peptide fragments thereof co«prising one or 
more epitopes. 

5 An example of such a chimeric antibody is cA2 and 

antibodies which will competitively inhibit in vivo the 
binding to human TNFo of anti-TNFa murine mAb A2 
chiineric mAb cA2, or an antibody having substantially 
10 T characteristics, as well as 

fragments and regions thereof. Chimeric mAb cA2 has 

olnsTZ'^,^' *PPli"tion NO. 

08/192,093 (filed February 4, 1994), U.S. Application 
No. 08/192,102 (filed February 4, 1994), u ^ 
Application NO. 08/192,861 (filed February 4, 1994) 
ITJ/'' f 08/324,799 (filed October 18, 

1994), and by Le, J. et aJ. (International Publication 
No. WO 92/16553 (published October 1, 1992),; Knight, 
o.M. et aJ. (ifoi. immnol. JO: 1443-1453 (1993,,; and 
Siegel, S.A. et aJ. (Cytoirine 7(l,:is-2S (1995,) 
These references are entirely incorporated herein by 
reference. ^ 

Chimeric A2 anti-TNF consists of the antigen 
binding variable region of the high-affinity 
neutralizing mouse antihuman TNF igGl antibody 
designated A2, and the constant regions of a human 
IgGl, kappa immunoglobulin. The human IgGl Fc region 
Improves allogeneic antibody effector function, 
increases the circulating serum half-life and decreases 
the immunogenicity of the antibody. The avidity and 
epitope specificity of the chimeric A2 is derived from 
the variable region of the murine A2 . Chimeric A2 
neutralizes the cytotoxic effect of both natural and 
recombinant human TNF in a dose dependent manner. F 
binding assays of cA2 and recombinant human TNF the 
affinity constant of cA2 was calculated to be l^BxlO'M 

Preferred methods for determining mAb specificity 
and affinity by c mpetitive inhibit! n can be found in 
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Harlow, tal., Antibodies; A Laboratory Manual, Cold 
Spring flarb r Laboratory Press, Cold Spring Barbor, New 
Yor., 1988; ColUgan et ai., eds., Current Protocl IT 
Iimunology, Greene Publishing Assoc. and Wiley 
5 Interscience, New York, (1992, 1993); Kozbor et al 
Immunol. Today 4,72-79 (1983), Ausubel et aJ., ede" 
Current Protocols in Molecular Biology, wiiey 
interscience, New York (1987, 1992, 1993, ; and Muller, 

10 ent r^"''' f""). Which references are 

entirely incorporated herein by reference. 

As used herein, the term "antigen binding region- 
refers to that portion of an antibody molecule which 

antxaen" T T° ^^^^ "^--^ -ith an 

antxgen and confer on the antibody its specificity and 

the "f? includes 
tfte framework- amino acid residues necessary to 

n-axntain the proper conformation of the antigen-binding 
residues. Generally, the antigen binding region will 

0 blndLr'"' embodiments, the antigen 

binding region can be derived from other animal 
species, such as sheep, rabbit, rat or hamster. 

antfbT''.'''"''"' '"^ """^ ^"''^ non-human 

antibody include cell lines which produce antibody, 

preferably hybrid cell lines commonly known as 
hybridonas. m one embodiment, a preferred hybridoma 
is the A2 hybridoma cell line. 

An -antigen- is a molecule or a portion of a 
molecule capable of being bound by an antibody which is 
ant . T''' capable of inducing an animal to produce 
antibody capable of selectively binding to an epitope 

one eptrpT'"- '^^'^ °' 

The term "epitope- is meant to refer to that 
portion Of the antigen capable of being recognized by 
and bound by an antibody at one or more of the 
antibody's antigen binding region. Epitop s usually 
consist Of chemically active surface groupings of 
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molacmea Buch as aMno acids r sugar side chains and 
have sp cific three dimensional structural 
characteristics as well as specific charge 

^ tllT''^"'"' "^"^^^^^-^ neutralizing 

epxtcpe- xa intended an epitope, which, when bound by 
an antxbody, results in loss of biological activity of 
the molecule containing the epitope, in vivo or in 

TNP to a TNP receptor. Epitopes of TNF have been 
.dentxfaed within amino acids 1 to about 20, about 56 
to about 77, about 108 to about 127 and abo;* 138 to 
about 149. Preferably, the antibody binds to an 

wr^!'""^^"^'"'"' ' '^^^ --ids of ™p 

wxthxn TNF residues from about 87 to about 107, about 
59 to about 80 or a combination thereof. Generally 

than about 22 amino acids embracing or overlapping one 
or more of these regions. ^ 

For example, epitopes of TNF which are recognized 
by, and/or binds with anti-TNF activity, an antibody, 
and fragments, and variable regions thereof, include: 



59-80: 



25 



87-108: 



30 



35 



Tyr-Ser-Gln-Val-Leu-Phe-Lys-Gly-Gln-Gly- 
Cys-Pro-Ser-Thr-eis-Val-Leu-Leu-Thr-His- 

Thr-Ile (SEQ ID N0:1); and/or 

Tyr-Gln-Thr-Lys-Val-Asn-Leu-Leu-Ser-Ala- 

Ile-Lys-Ser-Pro-Cys-Gln-Arg-Glu-Thr-Pro- 
Glu-Gly (SEQ ID N0:2) . 

The anti-TNF antibodies, and fragrents, and 
variable regions thereof, that are recognized by, 

block the action of TNFa without binding to the 
putative receptor binding locus as presented by Eck and 
Sprang (j. Biol. Chem. 264(29): 17595-17605 (1989, 
(amino acids 11-13, 37-42, 49-57 and 155-157 of h^Pa, . 



30 



35 



WO 97/30088 

PCT/GB97/00435 

^1*?°"/! '"""""""'^ ^'^lic.ti „ wo n/02078 

(published February 21 19911 '^/u^oye 
referen^« ^. , incorporated herein by 

addlt" ; bind 
^ additional epitopes of tnf. 

Antibody Production Using Hybridoaa. 

nenf?^ t'^l^nigues to raise antibodies to sa«li 
peptide sequences that recognize and bind to^ho. 
sequences in the fro- • 
10 presented conjugated form or when 

presented as a native sequence in the context of a 
large protein are well W i„ the art. Sue, 

- p^epar^i- oT::t:ib":::eVr:;rth" ^ 
^^:'^=zr: r ^^^^^ 

, jirui:iBiie8 (published April 22 v 
al., EP028808fl /«„kt u ^ 1987); yone et 

oru^BHuee (published October 26 19«bi. t- 

*v>,.-,-w ^ (1987); Brmgnan, et al. 

^yi'ridon.a 5:489-507 (1987); Hirai, et ai \7 r 

l—unology. p„..„„ ! "'"■"•'i m the field o£ 

Barlow i„fr, r ' 

r.l"™r ^-^o»ted .„u„ly herein h. 

™^e ^^^^^^^ 

and, after appropriate ti»e, harvesting the 
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a.clte. fluid whirt contain. . hi,h tit r of th. 
"=> i.ol.ti„, th. «b th.r.fro.. IJ^h I HT' 

prcduotion of th. «b with a hyb.id=^ .".'"or 

«radi.t.d or athynie nude nice. *lt.rn.tiv.ly, th. 

°" or r.oomblnantly i„ 

.ukaryotio or projcaryotic c.U.. ^" 

In on. Mbodi-nt, th. antibody u..d in th. 
•mno acid, of .„ .p^top. of thf r.oo5niz.d by a2 

15 ■ ' ««bodi,»„t, th. antibody i. . 

=h.a»r.o antibody „hioh r«:ogniz,. an .pitop. 

anti°!^"' •■«bodi»,nt, th. 

antibody . a . ehi^rlc antibody d..i,nat.d a. chloric 

20 th. pr.'.."r*'" °' "■•'"l th. ^thod. of 

Tn iZTl « " Producod by a 

call Una d.sign.t«i ol3«. ChlMrio antibody oA2 i, 
produoad by a o.U Una d..i,nat.d cl«». c^J" . 
^eposxtod at th. African Typ. Cultur. Coll«=tion 
RocWUl,, .dryland, a. a -Cultur. s.f. Oepo.lt 

Crivatl,.,. of th. antibodias ineludin, 
^9«nt., r.,lon. or profina .noodod by tru„oat«> or 

•'"^^ functionally 
r..«^l„, th. i^unojlobulin frag^nt. ar, alao uaaful 

30 " °' Th. 

n ."?:: ^" - -aUion 

i. ^"^"""^ '"^"^ appropriat. cell., „ 

ant.bodr.,, fra,™,nt. and r.gion. can b. bound to 
cytotoxic protains or oompound. in vitro, to provid. 
cytotoxic anti-™. antibodia, which .o„i; 
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"iU cell. Wi„, THP „„ their .„rf„ . 
leek the PC ft.™e« , ' 

non-specifle n """"l^^"". «nd can have lee, 
(Whl a? ?T f antibody 

fra9».„t. are p„d„c.d from intact ZLI J " ' 
Mthoda well t„™„ . "tact antibodies using 

" Proteolyuc cl "l' 
•ojytie cleavage with en2yn», .„„,, . 

produce Pab fraomenf., *' •"•P"^" Co 

fragment.,. " "° P^-iuce P,ab-,2 

P'^^ri^ri-— ^^^^ 

^994), us a«»T ^. ""'•'5*^,093 (filed February 4 
U.S. Application No. 08/192 103 /*••, . 
20 4, 1994), u.S Annn 4.. """-^^2,102 (filed February 

February 4, „" T ""'^ 

08/324^99 ,mai' ' ^^erial Ho. 

" -tirely incorpora'te'd e ^ ZZlT"^" 

Ausubel et al ^ ^ "ference. See, e.g. 

Sa^roo/et a? ;:r"' 
""uai, cold spri„: ZZl """"'" * ^"""-^ 
" content. Of wbL arettLT"''"^ 

«*er,„ce. s„ also . ""'Por.ted her.in by 

,^ -^po^etei rit - 
Chain cons::::t':a:rr ivr °" " 

y °« (HC), the heavy chain 
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variable region (He), th light chain variable region 
(Lv) and the light chain constant regions (Lc) . a 
convenient alternative to the use of chromosomal gene 
fragments as the source of DNA encoding the murine v 
5 region antigen-binding segment is the use of cDNA for 
the construction of chimeric immunoglobulin genes, 
e.g., as reported by Liu et ai. (Proc. Natl. Acad. 
Sol., USA 84 t 3439 (1987) and J. Immunology JJ5.3521 
(1987), which references are entirely incorporated 
herein by reference. The use of cDNA requires that 
gene expression elements appropriate for the host cell 
be combined with the gene in order to achieve synthesis 
of the desired protein. The use of cDNA sequences is 
advantageous over genomic sequences (which contain 
introne), in that cDNA sequences can be expressed in 
bacteria or other hosts which lack appropriate RNA 
splicing systems. An example of such a preparation is 
set forth below. 

Because the genetic code is degenerate, more than 
one codon can be used to encode a particular amino 
acid. Using the genetic code, one or more different 
oligonucleotides can be identified, each of which would 
be capable of encoding the amino acid. The probability 
that a particular oligonucleotide will, in fact, 
constitute the actual XXX-encoding sequence can be 
estimated by considering abnormal base pairing 
relationships and the frequency with which a particular 
codon is actually used (to encode a particular amino 
acid) in eukaryotic or proJcaryotic cells expressing an 
anti-TNP antibody or fragment. Such "codon usage 
rules" are disclosed by Lathe, et al., j. MoI. Biol. 
iW:l-l2 (1985). Using the "codon usage rules" of 
Lathe, a single oligonucleotide, or a set of 
oligonucleotides, that contains a theoretical "most 
probable" nucleotide sequence capable of encoding 
anti-TNP variable or constant region sequences is 
identified. 
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Alth ugh occasionally an amin acid sequenc can 
be encoded by only a single oligonucleotide, frequently 
the amno acid sequence can be encoded by any of a set 
of sxnaiar oligonucleotides. Importantly, whereas all 
of the n,ena,ers of this set contain oligonucleotides 
whxch are capable of encoding the peptide fragment and, 
thus, potentially contain the same oligonucleotide 
sequence as the gene which encodes the peptide 
fragment, only one member of the set contains the 
nucleotide sequence that is identical to the nucleotide 
sequence of the gene. Because this member is present 
within the set, and is capable of hybridising to DNA 
even xn the presence of the other members of the set 

^ P«"ible to employ the unfractionated set of ' 
oligonucleotides in the same manner in which one would 
««ploy a single oligonucleotide to clone the gene that 
encodes the protein. 

The oligonucleotide, or set of oligonucleotides, 
20 cIlT"! theoretical "most probable- sequence 
capable of encoding an anti-TNF antibody or fragment 
including a variable or constant region is used to 
identify the sequence of a complementary 
oligonucleotide or set of oligonucleotides which is 
capable of hybridizing to the "most probable- sequence, 
•5 or set Of sequences. An oligonucleotide containing 
such a complementary sequence can be employed as a 
probe to identify and isolate the variable or constant 
region anti-TNF gene (Saabrook et al., infra;. 

A suitable oligonucleotide, or set of 
oligonucleotides, which is capable of encoding a 
fragment of the variable or constant anti-TNP region 

or sT , an oligonucleotide, 

or set of oligonucleotides) is identified (using the 
above-described procedure,, synthesized, and hybridized 
by means well known in the art, against a DNA or, more 
preferably, a cDMA preparation d rived from cell which 
are capable of expressing anti-^F antibodies or 
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variabl r eon.t«,t region. th.r«£. single .tr.„d,d 

orcLTJ '=<-Pl«»««y to th, -„.t 

probabl,. ,„x.bi. or co„.t.nt .„ti-mp „,ion poptid. 

art Ll"*:" '° ""^"'^ "Xi" in the 

til l . . • " "•"'■-i™ 
loL p °' *-P""io", Hlerllch, et el., Ed.., 

^OJ-'m! ^^-"l-l" Khorene, Science 

"21 I ' "-""-"y. »■« .ynthe.i. c.n 

IS m1 «^ ^-^-^ «<»-IecuJar Cloning; A Laboratory 

by Haynea, et ai., i„: ^ucieic Acid *yi,ridi..tion, A 
Zn . Washington, DC (1985,, 

Which references are entirely incorporated herein by 
20 ^««=hniques such as, or similar to, those 

20 descrxbed above have successfully enabled the cloning 
ot genes for human aldehyde dehydrogenases (Hsu, et 
ai., Proc. Natl. Acad. Sci. USA W:3771-3775 (1985), 
fxbronectin (Suzuki, et ai.. Bur. Mol. Biol. Organ j 
4:2519-2524 flOfiiiM *-k u t'i^gan. j^. 

25 (Walter . J estrogen receptor gene 

(Walter, et ai., Proc. Natl. Acad. Sci. asA 

'ilenlT^'l tissue-type plasndnogen activator 

(Penn«a et ai., i^ature J0i:214-221 (1983), and human 
Placental alkaline phosphatase complementary DNA (Keun, 
30 {1985,';. '''' *^'«715-8719 

encodl" *^^«"tive way of cloning a polynucleotide 
library of expression vectors is prepared by cloning 
35 e^re °" P«^«"biy^ cDNA (from a cell capable of 

regLn"?/" ''''''''' " ^^''^'^ ^ ""stant 

region, i„to an expression vector. The library is th n 

screened for members capable of expressing a pltein 



5 



WO97/300S8 

PCT/GB97/00435 

-21- 

which coapetitively inhibits the binding of an anti-TNF 
antib dy, such as A2 or cA2, and which has a nucleotide 
sequence that is capable of encoding polypeptides that 
have the same amino acid sequence as anti-TNF 
5 antibodies or fragments thereof, m this embodiment, 
DHA, or more preferably oDNA, is extracted and purified 
from a cell which is capable of expressing an anti-TOP 
antibody or fragment. The purified cDNA is 
fragmentized (by shearing, endonuclease digestion, 
etc.) to produce a pool of DHA or cDNA fragments, dna 
or CDNA fragments from this pool are then cloned into 
an expression vector in order to produce a genomic 
Ixbrary of expression vectors whose members each 

15 * ""^^ °' ^"9>nent such as in 

a lambda phage library, expression in prokaryotic cell 
(e.g., bacteria) or eukaryotic cells, (e.g., mammalian, 

yeast, xnsect or, fungus). S g., ^usubel, infra, 

Harlow, infra, Colligan, infra; Nyyssonen et al. 
Bxo/Technology iJ:591-595 (1993); Marks et aJ., 
flao/rec/,;,oiogy IJ: 1145-1149 (October 1993). Once 
nucleic acid encoding such variable or constant 
anti-TNF regions is isolated, the nucleic acid can be 
appropriately expressed in a host cell, along with 
other constant or variable heavy or light chain 
encoding nucleic acid, in order to provide recombinant 
»onoclonal antibodies that bind TNF with inhibitory 
actzvxty. Such antibodies preferably include a murine 
or human anti-TNP variable region which contains a 
framework residue having complementarity determining 
residues which are responsible for antigen binding. 

Human genes which encode the constant (C) regions 
of the chimeric antibodies, fragments and regions of 
the present invention can be derived from a human fetal 

aZ^l 1 '''' ^ genes 

can be derived from any human cell including those 

Which express and produce human immunogl bulins. The 

human CH region can be derived from any of the known 
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"I G4. SIBC. the H Chain i,otypa i. r..,o„.m. LI 

effector / ""ired 
«ffector function., .uch e. co«pleBe„t fi,.tio„ 

human L chain i- , «=tAVBa rrom either 

"-«n I. Cham isotype, kappa or lambda. 

Genea encoding human immunoglobulin C reoi«n 

techniques (Sambrook »j , , 

15 z*A,« * ««Droox, et aJ. C«oJecuJar Cloning; A 

avlll. ! = Sene. ere reedily 

eveiieble from taown clcne, containing gene. 

prepared bv'T"" " 

prepared by de.igning a chimeric B chain gene which i. 

re,iro°^,!TT" '"^ °" """^ "-^e 

ccdTto' i,,, tK r' ' '"-l'"™.! etop 

coon to yield the truncated molecule. 

0 antib^r''''^' ""^ ''°<' =">i»«i= 

«tibcdi.., fra,«nt, and region, are produced by 

Intig": :™ = and . chain ' 

Jotlnc th ' °' ' ""-t-^^ic .htibody, and 

ind^rreo*" '° ™ ""-i"' " 

or chLe!!""" P^-'-ce .urine, hLn 

or chimeric n-unoglobulin-encoding gene. Th„I 
preferred .mbodi„.«, , chimeric ge^e !. "^^ed' 

Which compri.es a firet DHA ,Hat enc deHt 
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least the antigen-binding regi „ of n n-huaan origin 
3uch aa a functionaUy rearranged v region with fining 
2 segment, linJced to a second DNA segment encoding at 
least a part of a human C region. 
5 Therefore, cDHA encoding the antibody v and C 

iTlZolT ^ -tibody 

can involve several steps, outlined below: 



15 2. 



isolation of messenger RNA (mRNA) from the 
cell line producing an anti-TNP antibody and 
from optional additional antibodies supplying 
heavy and light constant regions; clonLg and 
cDNA production therefrom; 

preparation of a full length cDNA library 
from purified mRNA from which the appropriate 
V and/or C region gene segments of the L and 
H Chain genes can be: (i, identified with 
appropriate probes, (ii, sequenced, and (iii, 
»ade compatible with a C or V gene segment 
from another antibody for a chimeric 
antibody; 

3. construction of complete H or L chain coding 
sequences by linkage of the cloned specif ic V 
region gene segments to cloned C region gene 
as described above; ' 

4. Expression and production of L and e chains 
in selected hosts, including proicaryotic and 
eukaryotic cells to provide murine-murine, 
human-murine, human-human or human-murine 
antibodies. 

and I. T " ""'"'^ i» 'he J regt „ h 
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high d gree of sequence homology exists (greater than 

Thxs homology xs exploited in this method and consensus 
sequences of H and L chain J regions can be used to 
design oligonucleotides for use as primers for 
introducing useful restriction sites into the J region 
for subsequent linkage of V region segments to human C 
region segments. 

10 can J" ^^"^"^^ "^^^ "lis 

restrlctT ' ^^^-^^-^ed mutagenesis to place a 

seT in the human 

sequence. For example, one can clone the complete 

Tr ' ^'"^ ^"'^ -»P^«te human 

ga«ma-l C region (C gamma-1,. l„ this case, the 

alternative method based upon genomic C region clones 
as the source for C region vectors would not allow 

en'" «^-e 
enzymes needed to remove intervening sequences are 

absent. Cloned V region segments are excised and 
20 ligated to L or H chain C region vectors. 

Alternatively, the human C gamma-1 region can be 
modified by introducing a termination codon thereby 
generating a gene sequence which encodes the H chain 

25 T/^ " With 

linked V and C regions are then transferred into 

appropriate expression vehicles for expression in 

appropriate hosts, prokaryotic or eukaryotic. 

Two coding DHA sequences are said to be "operably 

linked" if the linkage results in a continuously 

translatable sequence without alteration or 

interruption of the triplet reading frame, a DNA 

"emeL'TT' " ''"^^'^ "° * expression 

element if the linkage results in the proper function 

35 of T «^«»«"t to result in expression 

J3 of the coding sequence. 

Expression vehicles include plasmids or other 
vectors. Pref rred among these are vehicles carrying a 
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functi „.liy compute ca or CL chain ..^.„ee 

MS can be ea.ily i„„rt.d therein. Bumn CB or CL 

aiates tor the expression of any desired 
complete B or . chain i„ an, .pp„,, J. Zl:" 

10 driven bv the '«"«""y .ynthe.i„d from jen.a 

p"ec.di„T::.V"^°" -eptcr site 

" region. thaTc ' " •Plic. 

9ion. that occnr within the h«B«, c, region- 

nati:. '"".cription ter;inat'L:'occur at 

re"-::. - ---n coding 

" "^ti-^J^Zl^^"! at leaet on. 

vector DBA ««=»tine<i with 

U^tion, reetriction en^e'Ctitt p^L'""^ 

■^..irLle Hoin • to avoid 

Uga... W"Prlate 

dl.cio.ed . TT'/"/""" are 
«sea, e.g., by Ausubel, supra SflMh,-««u 

entirely incorporated herei^ by r^iere^e ' 
> Jtnown in the art. "ference, and are well 

A nucleic acid molecule, such as DMA, is -canahl 

^^--^^^^ contai^lollt : 

tranarr. ^ transcriptional and 

a^eX X Unt:^7 ""-^"^ ~ 
encode the oolvo . . ""^-ie^tide sequences which 
linkace P^'yP^P^^'^e- An operable linkage is a 
l-3cage .n wh.ch the regulatory o«A sequences and the 
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5 



DNA 8 quence souoht to ^ 

i" wall i- i. "^, to organic .„d 

"'-".l. Cold i;:. : ^ '■•"or.tory 

—iaucn and Un..^ „ Vl^Tl"""""^" 
' occur by u.lng eith., tt °o-«P""lon can 

ti.. .J^ heat' ;™ « pi..«i-. m 

Pl«od into th. f ' ""'i"' O" ">e 

:r;:crj:^^— ^^^^ 

for example thH Th f""''' 

-«£ing «iv;r;r.r ctr-r- - 

ontainin, a sooond ..lectable Barker e.ll ,7 
producing ajL2 >,l„„ie, " 
transfecfd with nlaln " 

P'Ptid.., B, L orlT" "-"iticnal copi,. »£ 

•<"itio„:i 

"ith enhanced propertil . "°*"" 

".«.*l,d B2L2 a°tib^"' r " production of 

o* the trane^Led cet nlT" " "'^""^ 
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Racaptor Molacul«s 

Receptor m lecules useful in the methods of the 
present invention are those that bind TNF with high 
affinity (see, e.g., Peldmann et aJ., International 
5 Publication No. WO 92/07076 (published April 30, 1992), 
incorporated herein by reference) and possess low 
iaanunogenicity. in particular, the 55 IcDa (p55 TNP-R) 
and the 75 kDa (p75 TNF-R) TNF cell surface receptors 
are useful in the present invention. Truncated forms 
10 of these receptors, comprising the extracelluar domains 
(BCD) of the receptors or functional portions thereof, 
are also useful in the present invention. Truncated 
forms of the TNF receptors, comprising the BCD, have 
been detected in urine and serum as 30 kDa and 40 kDa 
TNF inhibitory binding proteins (Engelmann, H., et aJ., 
J. Biol. Chem. 255:1531-1536 (1990)). TNF receptor 
multimeric molecules and TNF immunoreceptor fusion 
molecules, and derivatives and fragments or portions 
thereof, are additional examples of receptor molecules 
which are useful in the methods of the present 
invention. The receptor molecules which can be used in 
the invention are characterized by their ability to 
treat patients for extended periods with good to 
excellent alleviation of symptoms and low toxicity. 
Low immunogenicity and/or high affinity, as well as 
other undefined properties, may contribute to the 
therapeutic results achieved. 

TNF receptor multimeric molecules useful in the 
present invention comprise all or a functional portion 
of the BCD of two or more TNF receptors linked via one 
or more polypeptide linkers. The multimeric molecules 
can further comprise a signal peptide of a secreted 
protein to direct expression of the multimeric 
molecule. These multimeric molecules and methods for 
their production have been described in U.S. 
Application No. 08/437,533 (filed May 9, 1995), the 
content of which is entirely incorporated h rein by 
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refer nco. 

TNP inmunoreceptor fusion molecules useful in the 
methods Of the present invention comprise at least one 
portion of one or more immunoglobulin molecules and all 
or a functional portion of one or more THF receptors. 
These immunoreceptor fusion molecules can be assembled 
as monomers, or hetero- or homo-multimers. The 
^munoreceptor fusion molecules can also be monovalent 
or multivalent. 

" for ^""°"-«Ptor fusion molecules and methods 

for their production have been described in the art 
Lesslauer et al.. Eur. j. JmmanoJ. 2i:2883-2886 
(1991); Ashkenazi et al., Proc. Natl. Acad. Scl. USA 

'''''''' 

ell: I'"'''"'' «"tler et ai. Cytokine 

2 o!o Mo ^• 

5,447 851; and U.S. Patent Application No. 08/442,133 
(filed May 16, 1995),. These references are entirely 
incorporated herein by reference. Methods for 
producing immunoreceptor fusion molecules can also be 
found in Capon et ai., u.s. Patent No. 5,116,964; Capon 

ai,, U.S. patent No. 5,225,538; and Capon et al., 
Mature 337:525-531 (1989,, which references are 
entirely incorporated herein by reference. 

regions and functional 
portions of the receptor molecules functionally 
resemble the receptor molecules that can be used in the 
present invention (i.e., they bind TNP with high 
affinity and possess low immunogenicity, . A functional 
equivalent or derivative of the receptor molecule 
refers to the portion of the receptor molecule, or the 
portion Of the receptor molecule sequence which encodes 
the receptor molecule, that is of sufficient size and 
sequences to functionally resemble the receptor 
-lecul s that can be used in the present invention 
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(i.e., bind TNF with high affinity and possess low 
innnunogenicity) . A functional equivalent of the 
receptor molecule also includes modified receptor 
molecules that functionally resemble the receptor 
5 molecules that can be used in the present invention 
(i.e., bind TNF with high affinity and possess low 
immunogenicity) . For example, a functional equivalent 
of the receptor molecule can contain a "SILENT" codon 
or one or more amino acid substitutions, deletions or 
additions (e.g., substitution of one acidic amino acid 
for another acidic amino acid; or substitution of one 
codon encoding the same or different hydrophobic amino 
acid for another codon encoding a hydrophobic amino 
acid). See Ausubel et al., Current Protocols in 
Molecular Biology, Greene Publishing Assoc. and Wiley- 
Interscience (1989). 



Administration 

TNF antagonists can be administered to an 
20 individual in a variety of ways. The routes of 

administration include intradermal, transdermal (e.g., 
in slow release polymers), intramuscular, 
intraperitoneal, intravenous, subcutaneous, oral, 
epidural and intranasal routes. Any other 
25 therapeutically efficacious route of administration can 
be used, for example, infusion or bolus injection, 
absorption through epithelial or mucocutaneous linings, 
or by gene therapy wherein a DNA molecule encoding the 
TNF antagonist is administered to the patient, e.g.. 
Via a vector, which causes the TNF antagonist to be 
expressed and secreted at therapeutic levels in vivo. 
In addition, the TNF antagonists can be administered 
together with other components of biologically active 
agents, such as pharmaceutically acceptable surfactants 
(e.g., glycerides), excipients (e.g., lactose), 
carriers, diluents and vehicles, if desired, certain 
sweetening, flavouring and/or colouring ag nts can also 
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be added. The TNP antagonists can b administered 
prophylactically or therapeutically to an individual 
prior to, simultaneously with or sequentially with 
other therapeutic regimens or agents (e.g., ™,itipie 
"9xmens), in a therapeutically effective amount 
TNF antagonists that are administered simultaneously 
with other therapeutic agents can be administered in 
the same or different compositions. 

10 in^ """'P"^"*"*! intravenous, subcutaneous, 

xntramuscular, administration, TnF antagonists can b^ 
formulated as a solution, suspension, emulsion or 
lyophilized powder in association with a 
pharmaceutically acceptable parenteral vehicle. 
Examples of such vehicles are water, saline, Ringer's 
solution, dextrose solution, and 5% human serum 
albumin. Liposomes and nonaqueous vehicles such as 
fixed Oils can also be used. The vehicle or 
lyophilized powder can contain additives that maintain 
isotonxcity (e.g., sodium chloride, mannitol) and 
Chemical stability (e.g., buffers and preservatives,. 
The formulation is sterilized by commonly used 
techniques • 

Suitable pharmaceutical carriers are described in 
Remington's Pharmaceutical Sciences, A. Osol, a 
standard reference text in this field of art. 

For example, a parenteral composition suitable for 
admnistration by injection is prepared by dissolving 
1.5% by weight of active ingredient in 0.9% sodium 
chloride solution. 
30 A "therapeutically effective amount" is such that 

When administered, the TNP antagonist results in 
inhibition of the biological activity of TNP, relative 
to the biological activity of TNP when a 

35 effective amount of the antagonist is 

J3 not administered. 

The dosag administered to an individual will vary 
depending upon a variety of fact rs, including the 
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phannacodynamic characteristics of the particular 
antagonists, and its mode and route of administration; 
size, age, sex, heaith, body weight and diet of the 
recipient, nature and extent of symptoms of the disease 
or disorder being treated, kind of concurrent 
treatment, frequency of treatment, and the effect 
desired, m vitro and in vivo methods of determining 
the inhibition of TNF in an individual are well known 
to those of skill in the art. Such in vitro assays can 
10 include a TNP cytotoxicity assay (e.g., the WEHI assay 
or a radioimmunoassay, elISA) . i„ vivo methods can 
include rodent lethality assays and/or primate 
pathology model, systems (Mathison et al., j. cii„ 

15 229: 869-871 (1985); Tracey et ai., ,,^ture 330: 662-664 

(1987) ; Shimamoto et ai., Immunol. Lett. 17: 311-318 

(1988) ; Silva et ai., j. infect. Dis. 162: 421-427 
(1990); Opal et ai., j. mfect. Dis. 161: 1148-1152 
(1990); Hinshaw et ai., Ciro. Shock 30: 279-292 

20 (1990)). 

TNF antagonist can be administered in single or 
multiple doses depending upon factors such as nature 
and extent of symptoms, kind of concurrent treatment 
and the effect desired. Thus, other therapeutic 
regimens or agents can be used in conjunction with the 
methods of the present invention. Adjustment and 
manipulation of established dosage ranges are well 
within the ability of those skilled in the art. 

Usually a daily dosage of active ingredient can be 
about 0.01 to 100 milligrams per kilogram of body 
weight. Ordinarily 1 to 40 milligrams per kilogram per 
day given in divided doses 1 to 6 times a day or in 
sustained release form is effective to obtain desired 
results. Second or subsequent administrations can be 
administered at a dosage which is the same, less than 
or greater than th initial or previ us dose 
administered to the individual. 
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ur.f * subsequent administration is 

ni:::^^^^^^^^^^ - -apse o. a 

V be given between about one day to 3ot^e,3 tH 
previous administration n^ \. " ^'^^ 

total ,A _ Two, three, four or more 

indl^H^""'"''°"' to the 

^flare r ' " ^'^^ " reoccurrence ^ 

flare-up- or "relapse" are defined to encompass the 
reappearance of one or more symptoms of theTse^ 

Dosage forms (composition) suitable f«r 

activ, ingredient will ordinarily b. pr...nt in 
weight of the composition. 

the flu i'^-^ntion will now be illustrated by 

th. following example, which is not intended to be 
limiting in any way. 



EXAMPLE 
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the diagnosis of Ra (Amett et a2. ArtAri^r,', d! 
•J J ! 315-321 ngsRM -art/iritis J?Aeum. 

cooperatino t L of 4 

anl ! ' P«t""ts had active RA 

feet r ^"^'^^ ''""^ °" ^--B or 

weeks Irll ^^"^ ^^erapy at 1 ast 4 

weeks prior to study entry, but were permitted to 
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continue taking 1 w d se ral c rticoster ids r non- 
steroidal anti-inflanmat ry drugs at stable dosage. 

cA2 is a hunan/murine chimeric monoclonal antibody 
of IgGl* isotype, with specificity for recombinant and 
5 natural human TNFa. Chimeric monoclonal antibody cA2 
and the method for producing it is described in U.S. 
Application No. 08/192,093 (filed February 4, 1994), 
O.S. Application No. 08/192,102 (filed February 4, 
1994), U.S. Application No. 08/192,861 (filed February 
10 4, 1994), U.S. Application Serial No. 08/324,799 (filed 
on October 18, 1994) and Le, J. et aJ., International 
Publication No. WO 92/16553 (published October 1, 
1992), which references are entirely incorporated 
herein by reference. At entry to the study, patients 
were randomised to receive a single 2 hour infusion of 
either placebo (0.1% human serum albumin, 24 patients), 
low dose cA2 (1 ag/kg, 25 patients) or high dose cA2 
(10 m^/kg, 24 patients) as an outpatient procedure. 
Patients were then followed using clinical and 
laboratory parameters for a period of 4 weeks. 
Patients, investigators and laboratory personnel were 
blinded as to the treatment administered. 

Blood samples for measurements of cytokines and 
acute phase proteins were drawn prior to the infusion 
on day 0 and at the following times after completion of 
the infusion: 1 and 8 hours, 1 and 3 days, 1, 2, 3, 4, 
weeks. This resulted in the following mean collection 
times: 0830, 1300, 2000 (on day 0); 1200, 1100 (on 
days 1 and 3); 1030, 1100, 1045, 1045 (on weeks 1-4). 
Blood was collected into sterile tubes, allowed to clot 
for 30 minutes and spun at room temperature for 20 
minutes at 2500 rpm. Serum was aliquoted into plastic 
tubes and stored at -70'C until assayed. Plasma was 
prepared from BDTA blood and handled similarly. 
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Measurement of circulating cytokines and acute 
phase proteins was made using commercially available 
assays, according to the manufacturers' directions. 
' All samples from a given patient were assayed together, 
to reduce inter-assay variability. 

Cvtokinyp 

lL-6 was measured by an enzyme amplified 
sensitivity immunoassay technique, based on an 
oUgoclonal detection system (Medgenix Diagnostics 
Brussels, Belgium). Briefly, serum samples were 
xncubated in microtiter plates precoated with a 
cocktail of monoclonal antibodies to iL-6 and bound 
cytokine was detected by the addition of complementary 
monoclonal antibodies to IL-6, conjugated to horse 
radxsh peroxidase. Optical density values obtained at 
450 nm were compared to those obtained for a series of 
standards covering the range 10-2000 pg/ml. 

APUte Phase Prnfo^TT" 

CRP was measured by fluorescent polarisation 
Immunoassay using the TDX system (Abbot Diagnostics, 
Maxdenhead, UK) . The system works by comparing the 
polarisation value obtained for a given sample to a 
pre-calibrated standard value. Bach assay was 
validated by the inclusion of control sera containing 
icnown quantities of CRP. 

SAA was measured by a solid phase ELISA (Biosource 
Inc., Camarillo, CA) . Diluted serum samples were 
incubated in microtiter plates precoated with a 
monoclonal antibody to SAA, together with a second 
complementary enzyme conjugated anti-SAA monoclonal 
antibody. Optical density values were compared to 
those obtained for a series of standards covering the 
range 0-300 ng/ml. Levels greater than 300 ng/ml wer 
measured by repeating the assay using further sample 
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dilutions. 

Haptoglobin was measured using radial 
Wnodiffusion (Behring, Hounslow, OK, . EDTA plasma 

5 211 T * '^"^ * containing 

antibodxes to haptoglobin. After 48 hours the diameter 

resulting preciptin rings was measured and the 
concentration compared to a pre-determined 
concentration table. The assay was validated by the 

10 " ""^ °' >^nown 

concentration. 

Fibrinogen was measured using radial 

Itih H ' ' " containing 

15 fibrinogen. After 18 hours the diameter 

15 Of the resulting precipitin ring was measured and the 
concentration compared to a pre-determined 
concentration table. The assay was validated by the 
inclusion in each assay of control sera of known 
concentration. 

20 

Statiaf-1'r.a 

""y detection 
i"t.r,u«tlle r„,e. Diumel variation in il-6 was 

noil " °" ™ ««'<ien 

" ^LunTat" acT " °' 

ln=, f't-traatMnt point. The model 

«=lud.d t.r„ for both inve.ti,atio„.l .ite and 

llTTT "9°"""' differenoe, were further 

t..ted by Dunnett-s =omp.ri.o„ to the plaoebo orouo 
The Hann Whitney 0 test „.,d to compare the 

hirhT the Placebo and 

''f dose CA2 groups. Comparison between the perc „t 
reductions in c«p .„d in the high do". 
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group waa aad using the Kruskal-Wallia test. 
Aeeociationa between parameters were defined using 
Spearman's rank correlation coefficient (p) . No 
adjustment was made for multiplicity of time points or 
laboratory parameters. Analyses were performed on a 
VAX computer using SAS and on a PowerMacintosh computer 
using Minitab. 
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RESULT-c; 

P^^egt of eA2 op Hanl-nolobin ;,nH p^ K^^ ^ ^^^n 

Of '° biological effects 

o£ CA2, plasma levels of haptoglobin and fibrinogen 
were measured as representative of later elements 
wxthin the acute phase response (Table). The data are 
expressed as median, interquartile range, with the 
number of patients shown in brackets. 



Tdble 



Plasma Haptoglobin and Fibrinogen 



-HaDtQq1,< ^bin f g /l | 
Day 0 
Day 28 



Fibrj^r^nq en fq /1 ) 




ranges 




3.4, 3.0-4.3 [20] 
3.4, 3.0-4.3 [20] 



3.8, 3.4-5.0 [20] 
4.0, 3.3-5.4 [20] 



laptogiobin 5.9-3."^ gy 
fibrinogen 1.8-3.5 g/1. 



3.3, 2.7-3.7 [15] 
2.5, l.S-3.2 [15] 
p<0.001 

4.1/ 3.2-4.7 [14] 
2.8, 2.2-3.1 [14] 
p<0.002 



Pre-treatment haptoglobin and fibrinogen levels 
were similar in the placebo and high dose cA2 treatment 
groups. Placebo-treated patients showed no significant 
change .n either measure, while the high d s cA2 group 
showed a significant reduction in both measures by we k 
4 (P<0.001, p<0.002, haptoglobin and fibrinogen 
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reapectively). (p values assess significanc of the 
change from pre-treatment values in the cA2 group 
compared with change in the placebo group, by Mann 
Whitney u test). 

5 

Effect of r.i^-> n'jraulBtif^a TL-^ 

In defining the biological effects of cA2, in 
addition to plasma levels of fibrinogen and 
haptoglobin, circulating IL-6 was also measured. lL-6 
was detectable in all but 4 of the 72 pre-treatment 
sera tested. The median, interquartile range pre- 
treatment circulating IL-6 levels for the 3 treatment 
groups were 125, 56-209 pg/ml, N-24; 130, 57-225 pg/ml, 
N=24; 114, 78-188 pg/ml, N.24 (placebo, low and high 
dose CA2 respectively, p>0.05, normal range <10 pg/ml). 



25 



The changes in circulating IL-6 following 
treatment are shown in Figures lA and IB (* indicates 
P<0.05, ** indicates p<0.01, *** indicates p<0.001 
20 compared with placebo, by ANOVA) . Bach point 

represents the median change from day 0 values in up to 
24 patients, with interquartile ranges omitted for 
clarity. Patients were treated on the morning of day 0 
With a single, 2 hour infusion of either placebo 
(circle), 1 mg/kg cA2 (triangle) or 10 mg/kg cA2 
(square) . 

IL-6 levels showed significant reductions in the 
placebo group at the 1300 and 2000 hours time points on 
day 0 (p<0.001, p-0.002 respectively), with partial 
recovery by day 1 (Figure lA) . Patients treated with 
CA2 showed even more marked reductions in circulating 
IL-6 at 1300 hours on day 0 and continuing decline 
thereafter, reaching significance compared with placebo 
by day 1 (p<o,01, p<0.001, low and high dose cA2 
respectively), m Figure IB, changes in serum 11-6 
over the longer term are displayed. The highly 
significant falls in serum IL-6 seen at day 1 were 
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nuiintained for the duration of the study in patients 
receiving high dose cA2 but there was a partial loss of 
effect in patients treated with low dose cA2 by week 4 
(Figure IB). 

5 The changes in median IL-6 values were reflected 

m the individual patient responses for IL-6. Of the 
24 low dose cA2 patients tested, 22 had elevated IL-6 
values pre-treatment and 14 of the 22 (64%) showed 
normalisation of values from day 1. Similarly, 23 of 
24 hxgh dose cA2 patients had elevated circulating IL-6 
pre-treatment, of whom 16 (70%) normalised from day 1. 

The detection of elevated circulating IL-6 in the 
patients is consistent with previous reports, which 

although at lower concentrations than found in matched 
aynovial fluid samples {Houssiau st aJ., Arthritis 
Hheum. JJ:784-788 (1988); Swaak et al., Scand. J. 
Rheumatol. J7:469-474 (1988); Arvidson et aJ., Ann 
Rheum. Dis. 55,521-524 (1994)). The reductions in 
circulating iL-6 in placebo treated patients during the 
course of days 0 and 1 are also consistent with the 
recognised diurnal variation in this cytokine in 
patients with RA (Arvidson et al., Ann. Rheum. Dis. 
53:521-524 (1994)). The reductions in circulating IL-6 
in cA2-treated patients were even more marked than in 
the placebo group, reaching significance from day 1. 
These findings support an earlier, preliminary report 
of reductions in circulating IL-6 in patients treated 
m the open label trial of cA2 (Elliott et al.. 
Arthritis Rheum. 35:1681-1690 (1993)) and concur with 
the results of an open label trial of cA2 in active, 
refractory Crohn's disease (Van Dullemen et al.. 
Gastroenterology 109'.129-135 (1995)). Although all but 
two of the Crohn's patients studied had baseline 
circulating iL-6 levels within the normal range, a 
Significant fall was seen after cA2 treatm nt. The 
results described herein provide in vivo evidence that 
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TNFa ia in part regulat ry for lL-6 production in RA 
aynovial tissue, m vitro findings also demonstrated 
that TNPa is in part regulatory for IL-6 production in 
RA synovial tissue. 

5 

g-ffect of rft? on TRP and fii^ft 

To further define the biological effects of cA2 
circulating CRP and SAA levels were measured. The ' 
changes in circulating CRP values in this study have 
been reported previously (Elliott et ai.. Lancet 
3<f4:110S-Ul0 (1994),. i„ brief, patients treated with 
Placebo showed no significant change in CRP values 
whxle those treated with either low or high dose cA2 
showed large and highly significant reductions, evident 
as early as day 1 post-treatment and reaching their 
maximal extent by day 7. The median, interquartile 
range pre-treatment CRP values were: 56, 33-70 mg/l- 
58, 34-84 mg/1, 65, 28-94 mg/1 (placebo, low and high 
20 respectively, p>0.05, normal range <10 

mg/l, and by day 7 the equivalent values were: 56, 31- 
72 mg/1; 21, 16-25 mg/1; 18, 13-35 mg/1 (p<0.001 for 
both low and high dose cA2, compared with placebo, 
wi.K ""^r^" " circulating SAA following treatment 
wxth cA2 are shown in Figure 2 (* indicates p<0.05, ** 
-5 ..ndxcates p<0.01, indicates p<0.001 compared with 

placebo, by ANOVA) . Each point represents the median 
change from day 0 values in up to 24 patients, with 
interquartile ranges omitted for clarity. Patients 
were treated on the morning of day 0 with a single, 2 
hour xnfusion of either placebo (circle,, 1 „g/kg cA2 
(triangle) or 10 mg/kg cA2 (square). 

I're-treatment circulating SAA showed a tendency to 
higher values in the 1 „g/kg cA2 group than in other 
treatment groups (335, 62-750 mg/1, N-24; 591, 188-1130 
"J/I, N-25; 378, 180-935 mg/1, N-24; placebo, low and 
high dose cA2 respectively; normal range <10 mg/l, 
although this difference was not statistically ' 
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significant. No significant changes in SAA levels were 
seen following treatment in the placebo group (Figure 
2), while those patients treated with either low or 
high dose cA2 showed large and highly significant 
> reductions. These changes were less rapid than those 
Been for IL-6, with maximal improvements delayed until 
day 3 (Figure 2). A trend towards a loss of response 
in SAA for patients treated with low dose cA2 was noted 
towards the end of the study (Figure 2). 

A8Boci,ati.on BetwBftn Cireulati n o IL-6 «nH Acute Ph««o 
Protei.pa 

Because IL-6 is the principal regulator of hepatic 
acute phase protein synthesis in vitro (Gauldie et ai., 
i'roe. Natl. Acad. Sci. USA ^4.-7251-7255 (1987); Baumann 
et al., Immunol. Today 15:74-80 (1994)), the 
association between IL-6, two acute phase reactants, 
CRP and SAA, was tested in the patients. A comparison 
of the kinetics of change in each of these mediators 
following treatment with high dose cA2 is shown in 
Figure 3. Each point represents the median of values 
from 24 patients, expressed as a percentage of the pre- 
treatment values. Square = circulating IL-6, triangle 
- CRP, and X » SAA before (day 0) and after treatment 
with a single, 2 hour infusion of high dose cA2 
(lOmg/kg). *** indicates p<0.001, comparing IL-6, CRP 
and SAA, by Kruskal-Mallis test. 

By day 1, median circulating IL-6 values had 
fallen con^jared with pre-treatment values by 95%, 
whereas reductions in CRP (20%) and SAA (5%) were much 
more modest (p<0.001). Although the median values for 
the two acute phase proteins had fallen further by day 
3, thereby narrowing the gap with IL-6, the reduction 
m IL-6 at this time was still significantly greater 
than for the acute phase proteins (p<0.001). This 
temporal relationship is consistent with regulation of 
CRP and SAA production by IL-6, but interpretation of 
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the results is complicated by nuurked differences in the 
circulating half times of these molecules (Castell et 
al., Eur. J, Biochea. 7 77:357-361 (1988); Vigushin et 
al., J. Clin. Invest. 51:1351-1357 (1993)). The 
5 demonstration of significant correlations between both 
pre-treatment day 3 reductions in serum IL-6 and the 
corresponding values for the acute phase proteins 
provides further evidence for a relationship between 
these mediators. 

10 A scatter graph comparing pre-treatment IL-6 and 

CRP levels in all 73 patients is shown in Figure 4A, 
indicating a moderate association between these 
variables (p-0.55, p<0.002). A similar association was 
found when comparing the reduction in circulating IL-6 
15 by day 3 with the reduction in CRP over the same time 
period (Figure 4B; p-0.59, p<0.002). (Each point in 
Figures 4A-4B represents an individual patient.) An 
association between circulating IL-6 levels and CRP in 
patients with inflammatory arthritis has been noted 
previously (Arvidson et aJ,, Ann. Rheum. Dis. 5J:521- 
524 (1994)). It is possible that other circulating 
cytokines with hepatocyte stimulating activity, such as 
leukemia inhibitory factor, may also contribute to 
acute phase protein synthesis in RA. 

Less impressive, but still statistically 
significant associations were seen between circulating 
IL-6 and SAA (pre-treatment comparison: p-0.44, 
P<0.OO2; reduction by day 3 comparison: p«0.48, 
P<0.002). The strongest associations observed were 
between CRP and SAA (pre-treatment comparison: p=0.73, 
P<0.002; reduction by day 3: p«0.76, p<0.002). The 
results clearly show that TNFa blockade in the short 
term leads to normalisation of SAA levels in many 
patients. 

Although the rapid response elements, CRP and SAA, 
are normally measured as markers of disease activity, 
rather than as pathophysiological agents in their own 
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right, acute phas pr teina may directly c ntribute to 
disease outcomes in RA. Prolonged, high level 
elevation in circulating SAA is associated with the 
development of secondary amyloidosis, a cause of renal 
failure and premature death in a small proportion of ra 
patients. 

A method of treating or preventing a 
cardiovascular and/or a cerebrovascular disorder in an 
individual is disclosed. Also disclosed is a method 
for treating and/or preventing a thrombotic disorder in 
an individual. Further disclosed is a method of 
decreasing plasma fibrinogen in an individual. 

Eauival«.tn-a 

Those skilled in the art will know, or be able to 
ascertain, using no more than routine experimentation, 
nany equivalents to the specific embodiments of the 
invention described herein. These and all other 
equivalents are intended to be encompassed by the 
following claims. 
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20 
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30 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:1: 

Tyr Ser Gin Val Leu Phe Lya Gly Gin Gly Cys Pro 
Ser Thr His Val 
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Leu Leu Thr Hia Thr lie 
20 



(2) INFORMATION FOR SEQ ID NO; 2: 

(i) SEQUENCE CHARACTERISTICS s 

(A) LENGTH: 22 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2: 

Tyr Gin Thr Lya Val Asn Leu Leu Ser Ala He Lya 
Ser Pro Cys Gin 

15 

Arg Glu Thr Pro Glu Gly 
20 



A method for treating or preventing a 
cardiovascular disorder in an individual in need 
thereof comprising administering to the individual 
a therapeutically effective amount of a tumour 
necrosis factor antagonist. 

A method of Claim 1 wherein the cardiovascular 
disorder is selected from the group consisting of: 
acute mycocardial infarction, deep vein thrombosis 
and thrombophlebitis, 

A method of Claim 2 wherein the cardiovascular 
disorder is acute mycocardial infarction. 

A method for treating or preventing a 
cerebrovascular disorder in an individual in need 
thereof comprising administering to the individual 
a therapeutically effective amount of a tumour 
necrosis factor antagonist, 

A method of Claim 4 wherein the cerebrovascular 
disorder is stroke. 



A method of treating or preventing a thrombotic 
disorder in an individual in need thereof 
comprising administering a therapeutically 
effective amount of a tumour necrosis factor 
antagonist to the individual. 

A method of Claim 6 wherein the thrombotic 
disorder is selected from the group consisting of : 
a thromboembolic disorder, a ischemic event, 
stroke, acute mycocardial infarction, d ep vein 
thrombosis and thrombophlebitis. 
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8. 



9. 



10 10, 



A method of Claim 7 wherein the tumour necroaia 
factor antagonist ia an anti-tumour necrosis 
factor antibody or fragment thereof. 

A method of Claim 8 wherein the antibody is 
aelected from the group consisting of: a chimeric 
antibody, a humanised antibody and a resurfaced 
antibody or fragment thereof. 

A method of Claim 9 wherein the antibody binds to 
one or more amino acids of hTNFa selected from the 
group consisting of about 87-108 and about 59-80. 

11. A method of Claim 9 wherein the antibody binds to 
15 the epitope of A2. 

12. A method of Claim 9 wherein the antibody is a 
chimeric antibody. 

13. A method of Claim 12 wherein the antibody binds to 
one or more amino acids of hXNFa selected from the 
group consisting of about 87-108 and about 59-80. 

14. A method of Claim 12 wherein the antibody binds to 
the epitope of cA2. 



20 



25 



15. 
16. 



30 



17. 



35 



A method of Claim 14 wherein the antibody is cA2. 

A method of Claim 7 wherein the tumour necrosis 
factor antagonist is a receptor molecule, 
derivative or a fragment thereof which binds to 
tumour necrosis factor. 

A method of Claim 16 wherein the receptor molecule 
IS selected from the group consisting of: p55 
tumour necrosis factor receptor and p75 tumour 
necrosis factor receptor or functional portions 
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th reof. 

IB* A method of Claim 16 wherein the receptor molecule 
is selected from the group consisting of: the 
5 extracelluar domain of p55 tumour necrosis factor 

receptor and the extracelluar domain of p75 tumour 
necrosis factor receptor. 



10 



19. A method of Claim 16 wherein the receptor molecule 
is a TNF receptor multimeric molecule or a 
functional portion thereof. 



20. A method of Claim 19 wherein the tumour necrosis 
receptor multimeric molecule comprises all or a 
15 functional portion of two or more extracelluar 

domains of tumour necrosis factor receptors linked 
via one or more polypeptide linkers. 



20 



21. A method of Claim 16 wherein the receptor molecule 
is an immunoreceptor fusion molecule or functional 
portion thereof. 



22. A method of Claim 21 wherein the immunoreceptor 
fusion molecule comprises all or a functional 

25 portion of a tumour necrosis factor receptor and 

an immunoglobulin chain. 

23. A method of Claim 7 wherein the tumour necrosis 
factor antagonist prevents or inhibits tumour 
necrosis factor synthesis or tumour necrosis 
factor release. 



30 



24. A method of Claim 23 wherein the tumour necrosis 
factor antagonist is a phosphodiesterase 
35 inhibitor. 



A method of Claim 24 wherein the phosphodiesterase 
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inhibitor is selected from the group c nsisting 
of: pentoxifylline and rolipram. 

26. A method of Claim 23 wherein the tumour necrosis 
5 factor antagonist is selected from the group 

consisting of: thalidomide and tenidap. 

27. A method of Claim 23 wherein the tumour necrosis 
factor is selected from the group consisting of: 
a A2b adenosine receptor agonist and a A2b 
adenosine receptor enhancer. 



20 



28. A method of Claim 7 wherein the tumour necrosis 
factor antagonist prevents or inhibits tumour 

^5 necrosis factor receptor signalling. 

29. A method of decreasing plasma fibrinogen in an 
individual comprising administering a 
therapeutically effective amount of a tumour 
necrosis factor antagonist to the individual. 

30. A method of Claim 29 wherein the tumour necrosis 
factor antagonist is an anti-tumour necrosis 
factor antibody or fragment thereof. 

31. A method of Claim 30 wherein the antibody is 
selected from the group consisting of: a chimeric 
antibody, a humanized antibody and a resurfaced 
antibody or fragment thereof. 

32. A method of Claim 31 wherein the antibody binds to 
one or more amino acids of hTNFa selected from the 
group consisting of about 87-108 and about 59-80. 



25 



30 



35 33. 



A method of Claim 32 wherein the antibody binds to 
the epitope of A2. 



5 
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34. A in th d of Claim 31 wherein the antibody ia a 
chimeric antibody. 

35. A method of Claim 34 wherein the antibody binds to 
one or more amino acids of hTNFa selected from the 
group consisting of about 87-108 and about 59-80. 

36. A method of Claim 34 wherein the antibody binds to 
the epitope of cA2. 

37. A method of Claim 36 wherein the antibody is cA2. 

38. A method of Claim 29 wherein the tumour necrosis 
factor antagonist is a receptor molecule, 
derivative or a fragment thereof which binds to 
tumour necrosis factor. 

39. A method of Claim 38 wherein the receptor molecule 
is selected from the group consisting of: p55 
tumour necrosis factor receptor and p75 tumour 
necrosis factor receptor or functional portions 
thereof. 

A method of Claim 38 wherein the receptor molecule 
is selected from the group consisting of: the 
extracelluar domain of p55 tumour necrosis factor 
receptor and the extracelluar domain of p75 tumour 
necrosis factor receptor. 

30 41. A method of Claim 40 wherein the receptor molecule 
is a tumour necrosis factor receptor multimeric 
molecule . 



15 



20 



40. 

25 



35 



42. A method of Claim 41 wherein the tumour necrosis 
fact r receptor multimeric molecule comprises all 
or a functional portion of tw r more 
extracelluar domains of tumour necrosis factor 
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receptors link d via one or more polypeptide 
linkers . 

43. A method of Claim 40 wherein the receptor molecule 
> is an immunoreceptor fusion molecule or functional 

portion thereof. 

44. A method of Claim 43 wherein the immunoreceptor 
fusion molecule comprises all or a functional 
portion of a tumour necrosis factor receptor and 
an immunoglobulin chain. 



45. 



46, 



47, 



48. 



49. 



50. 



A method of Claim 29 wherein the tumour necrosis 
factor antagonist prevents or inhibits tumour 
necrosis factor synthesis or tumour necrosis 
factor release. 

■ A method of Claim 45 wherein the tumour necrosis 
factor antagonist is a phosphodiesterase 
inhibitor. 

A method of Claim 46 wherein the phosphodiesterase 
inhibitor is selected from the group consisting 
of: pentoxifylline and rolipram. 

A method of Claim 45 wherein the tumour necrosis 
factor antagonist is selected from the group 
consisting of: thalidomide and tenidap. 

A method of Claim 45 wherein the tumour necrosis 
factor antagonist is selected from the group 
consisting of: a A2b adenosine receptor agonist 
and a A2b adenosine receptor enhancer. 

A method of Claim 29 wherein the tumour necrosis 
factor antagonist prevents or inhibits tumour 
necrosis factor receptor signalling. 
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51. Us of a tumour n crosis factor antagonist for the 
manufacture of a medicament for treating one of 
the following: a vascular disease; a 
cardiovascular disorder; a thrombotic disorder; 
5 illnesses or pathologies treatable by decreasing 

plasma fibrinogen. 

52 • Use according to Claim 51, wherein the antagonist 
is for treating in a method according to any one 
10 of Claims 1 to 50. 



53. 



Use according to Claim 50 or Claim 51, wherein the 
antagonist has the features set out in any one of 
Claims 1 to 50. 
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